The surgical management of morbid obesity by the induction of an intestinal bypass was pioneered by Payne et al.,' beginning in 1956, after the failure of medical treatment in some patients to procure and maintain satisfactory weight reduction. The bypass procedures (initially jejunocolic and later jejunoileal) cause considerable weight loss in most patients, particularly during the first postoperative year.2`4 The complications of these operations are unfortunately numerous. They can be divided into metabolic or inflammatory on the basis of their suspected aetiology. Hyperoxaluria, nephrolithiasis, and osteomalacia are examples of the first category, while hepatic degeneration, bypass enteropathy, and arthropathy are the major inflammatory or toxic complications.5-8 The arthropathic side effects initially reported in 1971 by Shagrin et al. 9 after jejunocolic bypass have since been observed, with varying incidence, in various joints and at various intervals after jejunoileal bypass.710-13 Recent debate has questioned the degree to which pre-existing joint disease and a known postoperative complication, namely osteomalacia, are responsible for these articular SymptomS.14 15 The growing interest in the relationship between Hepatic degeneration 16 12 5 Persistent diarrhoea 17 3 7 Hepatic degeneration 18 24 3 Persistent diarrhoea and arthropathy Table 2 interview indications listed in Table 1 . It will be seen that arthropathy alone or in combination with another complication was the indication for reversal in 6 patients (nos. 3, 4, 7, 9, 12, and 18 of Table 1 ). Group III. Consisted of a control group of 18 patients who had undergone rapid weight reduction over 1 to 36 months (mean 11 months), induced in 10 subjects (6 F, 4 M) by an 800 kcal (3-3 MJ) diet with or without dental splintage, or by operative gastroplasty in the remaining 8 patients (7 F, 1 M). The last procedure, while reducing the volume of the stomach, does not affect the continuity or integrity of the small intestine.18 19 The patients, who were all attending the routine morbid obesity clinic at a minimum of 6-monthly intervals, were asked on at least 2 occasions about their musculoskeletal symptoms. Affected joints were examined and note was taken of associated complications, particularly bowel disturbances and skin rashes.
Results

GROUP I
Five of the initial 112 jejunoileal bypass patients were excluded from the study on the basis that their histories of musculoskeletal symptoms were not consistent at repeated interviews. Thirty-eight of the remaining 107 subjects (33/98 end-to-side, 5/9 endto-end bypass) developed a characteristic arthropathy 1-78 months (mean 27 months) after operation. The age, sex, and interval since operation for the patients with and without arthropathy appear in Table 2 . An episodic symmetrical polyarthralgia involving from 4 to 18 joints (mean 10 joints) was the main and in the majority of cases only feature of the arthropathy. The attacks, which were sudden in onset, involved both large and small joints, particularly those of the upper limbs, and consisted of pain exacerbated by movement and stiffness aggravated by rest. Fig. 2 illustrates the distribution of the affected joints. These episodes lasted 2-14 days and were separated by periods of 2-12 weeks, during which time the subjects were asymptomatic. Joint symptoms in most of the subjects proved little more than a minor inconvenience. However, in 5 patients they had necessitated confinement to bed and in a further 6 functional capacity had been reduced to self-care only. The pattern of joint involvement, the severity and duration of attacks, and the interval between episodes showed a wide intergroup but little interpatient variation. In 8 of the 38 subjects evidence of an active arthritis (swelling, tenderness, and heat) was observed on at least one occasion in some of the joints, giving rise to the polyarthralgia (Table   3) .
No resultant permanent joint damage was detected either clinically or radiologically. The arthropathy was self-limiting in 4 subjects, being present for 1-3 years, with no further attacks occurring during the subsequent 6-month to 3-year follow-up. Preoperative joint symptoms, resulting mainly from monoarticular involvement of large weight-bearing joints, were present at a similar incidence in those who did (11/38, 29%) and those who did not (22/69, 32%) subsequently develop the postoperative arthropathy. The joints giving rise to these preoperative symptoms (principally the knees) are compared in Fig. 2 with the joints involved in the postoperative arthropathy. It will be seen that, postoperatively, small and large joints were affected and particularly those of the upper limbs.
A maculopapular eruption was temporarily associated with polyarthralgia in 3 subjects. In 2 it was confined to the legs, while in the third it involved both the arms and legs. A 10 It is of interest that the 9 subjects in our study who had undergone this latter form of small bowel bypass had a higher incidence (5/9) of arthropathic symptoms than that observed in the study as a whole.
Two salient points emerge from our study of those subjects requiring reversal of their intestinal bypasses for the variety of complications illustrated in Table 1 . Firstly, the similar incidence of JIA in this group (33%) to the incidence of JIA in patients in group I (35%), who were without other major side effects, implies that articular symptoms do not occur with a greater frequency in the presence of other complications. Secondly, the complete and permanent remission of the arthropathy consequent upon the small intestine being returned to its normal configuration emphasises the total dependence of JIA on the presence of an intestinal bypass and/or a redundant loop of small intestine.
Although the pathogenesis of JIA remains unclear, the total absence of articular symptoms suggestive of JIA in our control group, in whom rapid weight loss was induced without intestinal bypass, would suggest (even though this control group was followed up for a shorter period of time) that metabolic disturbances attributable simply to rapid weight reduction are not in themselves a major factor in inducing JIA.
Immune mechanisms, however, would appear likely to be of prime aetiological significance. Increased levels of complement-containing cryoprecipitates and circulating immune complexes, some of which possess antibodies directed against bacterial antigens, have been reported to occur in patients who develop postoperative joint symptoms."22 The redundant loop of small intestine would seem to be the probable location for these bacterial antigens, since Elkon et al. 23 have demonstrated, in 3 patients suffering with JIA, circulating antibodies against organisms isolated from this site. Reversal of the intestinal bypass in all 3 subjects resulted in resolution of their arthropathy and disappearance of these specific antibodies.
In view of the complications associated with jejunoileal bypass it is probable that this operation will be superseded in the treatment of morbid obesity by procedures such as gastroplasty with fewer side effects.19 24 Work is therefore urgently required to define more clearly the mechanisms underlying both the arthropathy and individual susceptibility to its development and expression. Such investigations, while helping in the management of those suffering with, or liable to develop JIA, could also add to our general understanding of chronic arthritides.
